Zinc diborate crystallizes in the orth0rhombic system, space group Pbca, with eight formula units in a cell of dimensions a= 13"714_+0"005, b=8"091 _+0.005 and c=8.631 _+0.005 A. The calculated density is 3"07 g.cm-3, and all atoms are in general positions. The structure of ZnB407 has been solved by three-dimensional Fourier syntheses. The positional and isotropic thermal parameters were refined by the least-squares method based on 530 observed reflexions. The final conventional R index is 0.067. The structure consists of BO3 triangles and BO4 tetrahedra sharing a common vertex. Each zinc atom is surrounded by four close oxygen atoms, arranged in an irregular tetrahedron.
tene analogue. This is reflected in the physlologtcal activities of the various analogues; the pentene analogue has a growth activity which is 50--60 % of that of vitamine A, but the other analogues do not show any ap
Introduction
The binary system ZnO-B203 has been studied by several workers (Harrison & Hummel, 1956; Bauer, 1963; Weir & Schroeder, 1964) . Fayos, Garcia-Blanco & Rivoir (1966) investigated the system using calcined samples. Three compounds were reported: Zn3(BO3)2 (Garcia-Blanco & Fayos, 1968) , Zn40(BO2)6 (Smith, Garcia-Blanco & Rivoir, 1964) , and a third compound having approximate composition ZnO. 2B203. The purpose of the present paper is to report on the crystal structure of the last compound. The structures of several compounds with a metal oxide to boron oxide ratio of 1 to 2 are known. The mineral borax, Na20.2B203.10H20 (Morimoto, 1956) , contains a double ring polyion as an isolated unit. In anhydrous lithium diborate, LizB407 (Krogh-Moe, highly desirable in order to explain the dependence of boron coordination on the cation, an investigation of the structure of zinc diborate has been undertaken.
Experimental
Single crystals of zinc diborate were prepared by fusion of a mixture of composition ZnO.2B203 with a small excess of boron oxide, and subsequent annealing at 850 °C. Colourless crystals were extracted from the crystallized melt by washing with ethanol. Chemical analysis led to the formula ZnB4OT. Unit-cell dimensions were obtained from indexed powder lines from a diffractometer recording. The following dimensions were found: a= 13.714+0.005, b=8.091 +0.005, c =8.631 +0.005 A A list of interplanar spacings is given in Table 1 . The observed reflexions led to the space group Pbca. The calculated and observed densities with 8 formula units in the cell are 3.07 and 3.09 g.cm -3 respectively. Cu Ka radiation (/z=75 cm -1) and an integrating Weissenberg technique were used. The intensity data from seven reciprocal layers were measured photometrically. No absorption corrections were needed because of the small size of the crystal (0.001 x 0.006 x 0.010 cm). The intensities were corrected for Lorentz and polarization factors in the usual manner.
Determination of the structure
An (010) Patterson synthesis was calculated and minimum functions (Buerger, 1959) were obtained from the inversion peak. The x, z coordinates for the zinc atom were determined from the M4 projection shown in Fig. 1 . Several Fourier and difference Fourier syntheses were carried out; Fig. 2 in Table 2 . The positional and thermal parameters are shown in Table 3 . Table 5 . The infrared spectra of zinc diborate show two strong bands at 1.400 and 1-060 cm -1 respectively (Fig. 6) . These results seem to be in good agreement with the existence of BO3 and BO4 groups in the crystal structure. 
116 ( 
Introduction
The binary system CuO-B203 has been treated by Weir & Schroeder (1964) in a preliminary study. In accordance with their results two copper borates were easily prepared by heating two mixtures of boron and copper oxides. Powder X-ray diffraction patterns of these compounds were taken. One compound apparently corresponds to the formula 3CuO. B203, and forms laminar green crystals. The other compound exactly corresponds to the formula CuO. B203, and forms deep blue crystals. The purpose of the present paper is to report on the crystal structure of the phase CuO. B203. The structures of several anhydrous borates with a metal oxide to boron oxide ratio of 1:1 are known. In some of them, namely NaBO2 (Marezio, Plettinger & Zachariasen, 19633) , CaB204(I) (Marezio, Plettinger & Zachariasen, 1963b) , LiBO2(I) (Zachariasen, 1964) and BaB204 (Mighell, Perloff & Block, 1966) , all boron atoms have a coordination number 3. On the other hand, in the isomorphous SrB204(IV) (Dernier, 1969) and CaB204(IV) (Marezio, Remeika & Dernier, 1969b) , and in LiBO2(III) (Marezio & Remeika, 1966) , all boron atoms are tetrahedrally coordinated. Finally, CaB204(III) (Marezio, Remeika & Dernier, 1969a) , an isomorph of SrB204(III) (Dernier, 1969) , contains BO3 triangles and BO4 tetrahedra. As part of a programme in progress aimed at achieving a better understanding of the structural principles of anhydrous borate compounds, the structure of CuB204 was selected for study.
Experimental
Single crystals of copper metaborate were prepared by annealing a melt of stoichiometry CuO. B203 at
